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( 57 ) ABSTRACT 

Example drive cage panels for drive cages are disclosed . For 
example , a drive cage panel for a drive cage may include a 
plurality of air inlet holes in a front face of the drive cage 
panel , a plurality of air guides through a surface of the drive 
cage panel , the plurality of air guides aligned with a drive 
region of the drive cage , and an air baffle . In one example , 
the air baffle is to divert a flow of air from the plurality of 
air inlet holes to the drive region via the plurality of air 
guides when deployed on the surface of the drive cage panel . 
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DRIVE CAGE PANELS TO DIVERT FLOWS to the backplane when the removable air baffle is not 
OF AIR deployed on the surface of the at least one panel . 

A storage enclosure , such as a drive cage or a blade 
BACKGROUND enclosure , may include disks and drives , such as hard disk 

5 drives ( HDDs ) , solid state drives ( SSDs ) , board - mounted 
A storage chassis may accommodate a plurality of drive flash modules , or other storage devices , mounted in drive 

assemblies . Each of the plurality of drive assemblies may carriers and arranged in various configurations , such as “ just 
comprise a drive such as a hard disk drive ( HDD ) disposed a bunch of disks ” ( JBODs ) , flashBODs , a redundant array of 
within a drive carrier . The drive assemblies may be installed independent disks ( RAID ) , and so forth . The drive carriers 
in a drive cage , the drive cage may be installed in the chassis , 10 provide a number of features , including : handling and hot 
and the chassis may be installed in a rack . swap - ability , shock and vibration protection , rotational 

vibration interference ( RVI ) control , air flow paths for 
BRIEF DESCRIPTION OF THE DRAWINGS cooling , electromagnetic interference ( EMI ) emissions 

attenuations , and electrical grounding control . The drive 
FIG . 1 illustrates a portion of an example chassis , includ- 15 cage may be one of a plurality of drive cages that is deployed 

ing an example drive cage with example removable air in a chassis . In addition , the chassis may be deployed in a 
baffles for airflow adjustability , and a drive carrier ; rack . 
FIG . 2 illustrates a portion of an example drive cage for To meet increased data processing and data storage goals , 

supporting a plurality or drive carriers , the drive cage one may include as many drives and other components in 
including example panels with removable air baffles for 20 each enclosure , rack , chassis , and data center as possible . 
airflow adjustability ; and Drives and drive carriers may be designed and optimized for 

FIG . 3 illustrates a portion of an example drive cage panel use in 2.5 inch bays , 3.5 inch bays , and so forth ( where , the 
with example open and closed guides , and an example inch size is in reference to the historical disk size used in the 
removable air baffle . bay , and is not necessarily representative of the actual bay 

25 cross - sectional dimensions ) . However , dense packing of 
DETAILED DESCRIPTION drives and other components leads to heat dissipation issues , 

which are addressed in various ways , such as by maintaining 
In one example , a drive cage panel for a drive cage is a low ambient temperature within a data center , through the 

described . For example , the drive cage panel may include a use of fans , liquid cooling , and so forth . 
plurality of air inlet holes in a front face of the drive cage 30 In one example , the present disclosure includes a drive 
panel , a plurality of air guides through a surface of the drive cage with removable air baffles to tune airflow paths for 
cage panel , the plurality of air guides aligned with a drive different system configurations within a chassis . For 
region of the drive cage , and an air baffle . In one example , instance , the drive cage may comprise two spaced - apart 
the air baffle is to divert a flow of air from the plurality of parallel panels , each panel with rows of parallel guides 
air inlet holes to the drive region via the plurality of air 35 protruding from a surface of the panel to support drive 
guides when deployed on the surface of the drive cage panel . carriers and / or to define bays / slots within the drive cage . 

In another example , a drive cage is described . For Each panel may include a front face with a plurality of air 
example , the drive cage may include a first panel and a inlet holes . The front face may be at approximately 90 
second panel parallel to the first panel . In one example , the degrees from the surface of the panel that includes the 
first panel may include a first plurality of air inlet holes in a 40 guides , and may be formed integrally with the surface . For 
front face of the first panel , a first plurality of air guides example , the panels may be comprised of sheet metal , such 
through a surface of the first panel , the first plurality of air as galvanized steel , aluminum , or the like that is punched , 
guides aligned with a drive region of the drive cage , and a pressed , stamped , bent , and so forth , to form a final shape . 
first air baffle , the first air baffle to divert a first flow of air In one example , air guides may be formed from at least some 
from the first plurality of air inlet holes to the drive region 45 of the guides of a panel of the drive cage . For instance , as 
via the first plurality of air guides when deployed on the mentioned above , a guide may comprise an elongated pro 
surface of the first panel . In one example , the second panel trusion or ridge that stands out from a surface of the panel 
may include a second plurality of air inlet holes in a front to support a drive carrier . Accordingly , in one example , an 
face of the second panel , a second plurality of air guides air guide may be formed by removing a portion of the ridge 
through a surface of the second panel , the second plurality 50 to create an elongated opening in the panel . In one example , 
of air guides aligned with the drive region of the drive cage , the air guides may be aligned with a drive region of the drive 
and a second air baffle , the second air baffle to divert a cage . In one example , a removable air baffle may be 
second flow of air from the second plurality of air inlet holes deployed on the surface of a panel to divert a flow of air from 
to the drive region via the second plurality of air guides the plurality of air inlet holes in the front face to the drive 
when deployed on the surface of the second panel . 55 region . For instance , the air baffle may be placed adjacent to 

In another example , a chassis is described . For instance , a column of air guides ( and behind the column of air guides 
the chassis may include a backplane and at least one drive with respect to a direction of airflow from the plurality of air 
cage , the at least one drive cage for supporting a plurality of inlet holes in the front face of the panel towards a rear of the 
drive carriers and comprising at least one panel . In one panel / rear of the drive cage ) . However , the drive cage may 
example , the at least one panel may include a plurality of air 60 also be used without such an air baffle . In such case , a flow 
inlet holes in a front face of the at least one panel , a plurality of air from the plurality of air inlet holes in the front face 
of air guides through a surface of the at least one panel , the may pass to a rear of the panel / rear of the drive cage without 
plurality of air guides aligned with a drive region of the at passing through the drive region in the interior of the drive 
least one drive cage , and a removable air baffle to divert a cage . 
flow of air from the plurality of air inlet holes to the drive 65 Thus , the example drive cages and panels of the present 
region via the plurality of air guides when deployed on the disclosure may be used to tune airflow cooling for various 
surface of the at least one panel and to pass the flow of air system configurations within a chassis . To illustrate , the 
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drive cage may be used in connection with a disk array , e.g. , may pass primarily to the rear of the panels / rear of the drive 
in a JBOD configuration , a RAID configuration , etc. In this cage , and towards the components in the rear of the chassis . 
case , the disks may connect to a backplane / midplane , e.g. , a The air flows will primarily not pass through the drive region 
printed circuit board with busses and other electrical routing . in the center of the drive cage . Accordingly , relatively more 
The backplane may be located towards a rear of the drive 5 cooling air from the air flows from the plurality of air inlet 
cage , and may separate the drive cage , drive carriers , and holes in the front faces of the respective panels may be 
drives from the rear of the chassis . The rear of the chassis directed to the controller node ( s ) and / or other heat generat may not include significant heat generating components . For ing components in the rear of the chassis . instance , the rear of the chassis may include input / output Thus , based on the power dissipation levels in the disks , ( I / O ) modules coupled to the backplane , which generate 10 I / O modules , controller node ( s ) , and / or other components , some heat , but which are not usually significant for heat the example drive cages of the present disclosure may tune dissipation purposes , e.g. , typically outputting 20-80 watts 
or less . The rear of the chassis may also include power the airflow for different regions of the overall air path from 
supplies , fan modules , and so on , which may also not be a front of a chassis to a rear of the chassis . As such , a 
considered as significant sources of heat . common enclosure can be used for a number of different 

In contrast , in a typical disk array configuration , the more system configurations . In this regard , it should be noted that 
significant heat generating components may comprise the the foregoing examples are just two illustrative examples of 
disk drives that are housed within drive carriers and within system configurations for which a drive cage and / or the 
a drive cage . For instance , a Serial Attached Small Compo- panels of a drive cage may be tuned for air flow optimiza 
nent Serial Interface ( SCSI ) / ( SAS ) disk drive may operate at 20 tion . In addition , an example drive cage of the present 
approximately 10-15 watts . The latest high power drives , disclosure can be retrofitted into existing chassis designs , 
such as small form factor Peripheral Component Interface and can be used with current and new / upgraded drives and 
express ( PCIe ) solid state drives ( SSDs ) , may output up to other electronics . These and other aspects of the present 
25 watts or more . In addition , several of such drives may be disclosure are discussed in greater detail below in connec 
installed adjacent to one another within a drive cage . For 25 tion with the example FIGS . 1-3 . 
example , in a drive cage with 24 drives outputting at 25 Referring now to FIG . 1 , a portion of an example chassis 
watts or more each , the total output may be 600 watts or 100 is illustrated . Chassis 100 may include a drive cage 150 
more . As such , a drive cage of the present disclosure , when having a first panel 160 and a second panel 170. Chassis 100 
used in connection with chassis containing a disk array may further include a backplane 135 and one or more 
system , may be deployed with drive cage panels including 30 modules 140 located to the rear of the chassis 100. One or 
the removable air baffles deployed in the surfaces of the more drive carriers may be installed in drive cage 15a For 
panels . The air baffles may divert respective air flows from illustrative purposes , a drive carrier 101 is shown in FIG . 1 . 
the plurality of air inlet holes in the front faces of the Drive carrier 101 may include a housing 105 , which may 
respective panels into an air plenum and / or a drive region include a support bar 120 , a bezel 110 , and an electromag 
within the drive cage . In other words , the air that passes 35 netic interference ( EMI ) shield 115. As illustrated in FIG . 1 , 
through the plurality of air inlet holes in the front faces of the the drive carrier 101 houses a drive 125 within the housing 
respective panels may be directed primarily to the relatively 105. The drive 125 may be electrically and physically 
higher heat generating drives , rather than to a rear of the coupled to the backplane 135 via a connector 130. Depend 
panels / rear of the drive cage and towards components in the ing upon the particular system configuration , the one or 
rear of the chassis . 40 more modules 140 may also connect to the backplane 135 . 

In another example , the same example drive cage may be In one example , the backplane 135 may be a quarter inch 
used in connection with an integrated drive configuration , thick or less and may be oriented perpendicular to the drive 
e.g. , with one or more controller nodes in the rear of the 125 and drive carrier 101 ( and perpendicular to any other 
chassis . The configuration is referred to as “ integrated ” drive or drive carrier that is installed in the drive cage 150 ) . 
insofar as the system includes disk array functionality and 45 The first panel 160 and second panel 170 of the drive cage 
controller functionality . For example , drives may plug - in to 150 may include front faces 161 and 171 , and guides 
ports on a surface of a backplane / midplane facing the front 167-169 and guides 177-179 , respectively . The front faces 
of the enclosure . Controller node ( s ) may be connected / 161 and 171 may include air inlet holes ( not shown ) . The 
coupled to an opposite face of the backplane in the rear of rear portions of first panel 160 and second panel 170 may be 
the chassis . In such a configuration , the controller node ( s ) , 50 aligned to the backplane 135. The guides 167-169 and 
including application specific integrated circuits ( ASICs ) , guides 177-179 may comprise elongated ridges protruding 
central processing units ( CPUs ) , and so forth , may comprise from surfaces of the first panel 160 and the second panel 
relatively more significant heat sources as compared to the 170 , and may be arranged in rows from the front of the drive 
drives contained within the drive cage . For instance , if 10-12 cage 101 ( near the bezel 110 ) to the rear of the drive cage 
watt drives are utilized , the controller nodes may comprise 55 ( near the backplane 135 ) . The guides 167-169 and guides 
relatively greater sources of heat . For instance , the controller 177-179 may be aligned with a drive region 182 of the drive 
nodes may generate from 100-1000 watts or more . Other cage 150. Due to the side - on view , the surfaces of the first 
components , such as I / O modules , power supplies , fan panel 160 and the second panel 170 are not visible in FIG . 
modules , and so on may also be located in the rear of the 1. In addition , each of the first panel 160 and second panel 
chassis and may have various heat outputs , but the primary 60 170 may include a plurality of parallel rows of guides , 
heat source ( s ) remain with the controller node ( s ) . forming a number of slots or bays in the drive cage 15a For 
As such , a drive cage of the present disclosure , when used instance , drive carrier 101 may be installed within a bay of 

in connection with a chassis containing an integrated drive the drive cage 150. In one example , the housing 105 of drive 
system , may be deployed with drive cage panels having the carrier 101 may be supported by the guides 167-169 and 
removable air baffles removed from the surfaces of the 65 guides 177-179 respectively . For instance , guides 167-169 
panels . In other words , respective air flows from the plural- and guides 177-179 may overlap with housing 105 such that 
ity of air inlet holes in the front faces of the respective panels the drive carrier 101 will not impinge upon a drive carrier in 
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a slot below ( e.g. , in a direction into or out of the page within other drives in the drive cage 150 ) may comprise a signifi 
respect to the orientation of FIG . 1 ) . cant heat generating component , e.g. , a PCIe SSD at 20-25 

In the absence of a drive cage of the present disclosure , in watts output or greater . 
one example cooling air may flow through chassis 100 as It should be noted that chassis 100 is illustrated in one 
follows . A fan , e.g. , in the one or more modules 140 , or 5 example representation in FIG . 1 , and that chassis 100 , drive 
elsewhere in a rack , may generate an airflow from a front of cage 150 , first panel 160 , second panel 170 , drive carrier 
the chassis 100 towards the rear . This may be represented by 101 , and other components may take a variety of other 
the arrows 180. The air in the airflow may be drawn through forms . For instance , more or less guides may be provided on 
openings in the bezel 110 and EMI shield 115 into a drive the first panel 160 and / or second panel 170. In addition , 
region 182 , e.g. , into an air plenum of the interior of the 10 openings 145 in the backplane 135 may be placed in various 
drive cage 150. The air in the airflow ( again indicated by locations , e.g. , depending upon the particular electrical 

routing configurations of busses , power supply and ground arrows 180 ) may pass over the drive 125 and then may pass connections , and so forth . For example , chassis enclosure through several openings 145 in the backplane 135 toward walls , front and rear panels , fans , power supply cables , and 
the one or more modules 140 in the rear of the chassis 100. 15 so forth are omitted from FIG . 1. In another example , the 
Thus , the air in the airflow indicated by arrows 180 may be drive cage 150 may comprise one of a plurality of drive 
used to cool both the drive 125 and the one or more modules cages within the chassis 100. Thus , for example , a drive cage 
140. However , the air may be warmed by the drive 125 150 may be configured for use with a drive array , while a 
before passing through openings 145 in the backplane 135 second drive cage within the drive chassis may be config 
and reaching the one or more modules 140 . 20 ured for use with an integrated drive configuration . In 

In accordance with the present disclosure , drive cage 150 addition , various other sets of drive cage configurations may 
may include air inlet holes in the front faces 161 and 171 of be used for various other system configurations which may 
the first panel 160 and second panel 170 , respectively . The all be contained within the chassis 100. In addition , it should 
air inlet holes provide an additional airflow path from a front be noted that various components of chassis 100 , drive cage 
of the chassis 100 and / or a front of the drive cage 150 to 25 150 , drive carrier 101 , and other components are omitted 
components in the rear of the chassis 100. For instance , from FIG . 1 for illustrative purposes . Thus , these and other 
respective airflow paths ( indicated by arrows 190 ) via the examples are all contemplated within the scope of the 
first panel 160 and second panel 170 may deliver air from present disclosure . 
the air inlet holes in the front faces 161 and 171 to the rears FIG . 2 illustrates a portion of an example drive cage 200 
of the respective panels and to the backplane 135 , e.g. , 30 for supporting a plurality or drive carriers . The drive cage 
without passing over the drive 125 in the drive region 182 . 200 may comprise the same or a substantially similar 
The air in the airflow paths indicated by arrows 190 may component to the drive cage 150 of FIG . 1. As illustrated in 
then pass through openings 145 toward the one or more FIG . 2 , drive cage 200 may include panels 210 and 220 
modules 140. The air in the airflow paths indicated by which are spaced apart and parallel to one another . Drive 
arrows 190 may therefore reach the one or more modules 35 cage 200 may include a first support 231 and a second 
140 without having passed over drive 125. This arrangement support 232 to support the panels 210 and 220. Panels 210 
of drive cage 150 may be used where the chassis 100 houses and 220 may include front faces 212 and 222 , respectively . 
an integrated drive configuration and / or where the one or Front faces 212 and 222 may include a plurality of air inlet 
more modules 140 may include controller nodes , for holes 211 and 221 , respectively . In one example , the air inlet 
example , or other relatively more significant heat generating 40 holes 211 and 221 may comprise square or rectangular holes . 
components as compared to the drive 125 and / or compared In another example , the air inlet holes 211 and 221 may have 
to an array of drives in the drive cage 150 . a different pattern , such as circular or oval openings , trian 

In addition , in one example the first panel 160 and second gular openings , combinations of any such types of openings , 
panel 170 may include removable air baffles 165 and 175 . and so on . 
When the air baffles 165 and 175 are removed from the 45 In one example , panels 210 and 220 may include a 
surfaces of first panel 160 and second panel 170 respec- plurality of closed guides 260 and a plurality of open guides 
tively , cooling air may be delivered from the air inlet holes 270 ( also referred to as “ air guides ” ) on the surfaces of the 
in the front faces 161 and 171 to the backplane 135 and to respective panels . The closed guides 260 and a plurality of 
the one or more modules 140 as indicated by arrows 190 , open guides 270 may be arranged in columns that may 
without entering the drive region 182. However , when the 50 extend parallel to the front faces 212 and 222 of the panels 
air baffles 165 and 175 are deployed on the surfaces of the 210 and 220. For example , panel 210 may include open 
first panel 160 and the second panel 170 , respectively , the guides 270 in a first column 241 , and closed guides 260 in 
cooling air may be diverted into the air plenum / drive region a second column 242 and a third column 243. Similarly , 
182 in the interior of the drive cage 150 as indicated by pan & 220 may include open guides 270 in a first column 
arrows 195. For instance , in one example , the guides 167 55 251 , and closed guides 260 in a second column 252 and a 
and 177 may comprise “ air guides . ” In other words , the third column 253. Rows of the guides ( including closed 
guides 167 and 177 may comprise openings in the surfaces guides 270 and open guides 260 ) may define bays / slots in 
of the first panel 160 and second panel 170 respectively , the drive cage 200. For instance , a first row 291 and a second 
such that air from the air inlet holes in the front faces 161 row 292 are illustrated in FIG . 2 . 
and 171 may pass into the drive region 182 in the interior of 60 Example panels 210 and 220 may further include example 
the drive cage 150 as indicated by arrows 195. The air in the removable air baffles 215 and 225 , respectively , for airflow 
diverted airflow paths indicated by arrows 195 may then join adjustability . For instance , with the air baffles 215 and 225 
the airflow paths indicated by arrows 180 and may pass over deployed on the surfaces of the panels 210 and 220 , air 
drive 125 , through openings 145 in backplane 130 , and flowing through the air inlet holes 211 and 221 toward a rear 
onward toward the one or more modules 140 in the rear of 65 of the drive cage 200 may be diverted through the open 
the chassis 100. For instance , this arrangement of drive cage guides 270 to the drive region 299 between the panels 210 
150 may be used where the drive 125 ( and / or one or more and 220 where the drives 231 and 232 are located . However , 
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when the air baffles 215 and 225 are removed from the gular openings , or any combination of such types of pat 
surfaces of the panels 210 and 220 , air flowing through the terns . In addition , in one example the air inlet holes 311 may 
air inlet holes 211 and 221 may be passed to a rear of the be different sizes and / or may have non - uniform spacing 
panels 210 and 220 and / or to a rear of the drive cage 200 , within the same example panel 300 . 
e.g. , without passing into the drive region 299. It should be 5 Panel 300 may further include a removable air baffle 315 
noted that in one example , the open guides 270 are not for selectively diverting air flowing from the air inlet holes 
physically blocked , but may remain " open . ” Thus , at least 311 toward a rear of the panel 300. For instance , when 
some air flowing through the air inlet holes 211 and 221 may deployed on the surface 301 , air baffle 315 may divert the air 
pass into the drive region 299. Nevertheless , due to the flow to the open guides 312. In one example , the air baffle 
velocity of the air entering the air inlet holes 211 and 221 and 10 may comprise a solid material , such as a metallic rod . In 
being drawn towards the rear of the drive cage 200 , the air another example , the air baffle 315 may comprise the same 
may primarily flow toward the rear of the drive cage 200 or a similar material to the surface 301 of the panel 300. For 
without being drawn through the open guides 270 . instance , the air baffle 315 may comprise sheet metal bent 

It should be noted that drive cage 200 is illustrated in one into a tube with a square cross section , or other cross section . 
example representation in FIG . 2 , and that an example drive 15 In still another example , air baffle 315 may comprise a 
cage may take a variety of other forms in accordance with cellular material , such as closed cell foam , e.g. , neoprene , 
the present disclosure . For instance , in one example , air inlet polyethylene , or the like . In the example of FIG . 3 , air baffle 
holes may be omitted from one of the panels 210 or 220. In 315 is illustrated as having a square cross section . However , 
one example , more or less rows and / or columns of guides in other , further , and different examples , air baffle 315 may 
may be provided on the panels 210 and 220. In addition , 20 have a different cross - sectional profile , such as a rectangular , 
more columns of open guides , and more or less columns of triangular , circular , trapezoidal , t - shaped , or other regular or 
closed guides may be included in other examples of the irregular shaped profile . It should be noted that FIG . 3 
present disclosure . Alternatively , or in addition , the illustrates a portion of an example panel 300 , and that panel 
deployed positions of air baffles 215 and 225 can be varied . 300 may take a variety of different forms and may include 
For example , air baffles 215 and 225 may be deployed 25 various additional features and components not shown in the 
behind and / or adjacent to columns 242 and 252 , respectively FIG . 3 , such as additional columns of closed or open guides , 
( e.g. , between columns 242 and 243 , and between columns and so forth . 
252 and 253 ) . Thus , for example , the air baffles 215 and 225 It will be appreciated that variants of the above - disclosed 
may divert the flow of air from the plurality of air inlet holes and other features and functions , or alternatives thereof , may 
211 and 221 to a first portion of the drive region 299 when 30 be combined into many other different systems or applica 
deployed on the surfaces of the panels 210 and 220 adjacent tions . Various presently unforeseen or unanticipated alter 
to a respective first pair of columns ( e.g. , columns 241 and natives , modifications , or variations therein may be subse 
251 ) , or may divert the flow of air from the plurality of air quently made , which are also intended to be encompassed by 
inlet holes 211 and 221 to a second portion of the drive the following claims . 
region 299 when deployed on the surface of the panels 210 35 What is claimed is : 
and 220 adjacent to a respective second pair of columns 1. A drive cage panel for a drive cage , the drive cage panel 
( e.g. , columns 242 and 252 ) . In various other examples , the comprising : 
open and closed guides may be further modified in position a plurality of air inlet holes in a front face of the drive cage 
or size . In addition , it should be noted that various compo panel ; 
nents of drive cage 200 , such as additional panels , mounting 40 a first plurality of guides on a surface of the drive cage 
screws , and so forth , are omitted from FIG . 2 for illustrative panel , the first plurality of guides aligned with a drive 
purposes . region of the drive cage , the first plurality of guides 

To further aid in understanding the present disclosure , arranged in a first column and open to the passage of air 
FIG . 3 illustrates a portion of an example panel ( e.g. , a drive therethrough ; 
cage panel ) 300 in greater detail . For instance , panel 300 45 a second plurality of guides on the surface of the drive 
may comprise a same or a substantially similar component cage panel , the second plurality of guides arranged in 
as first panel 160 or second panel 170 in FIG . 1 , or panels a second column parallel to the first column and closed 
210 or 220 in FIG . 2. In one example , panel 300 may include to the passage of air therethrough , and 
a surface 301 with a plurality of guides protruding from the a selectively removable air baffle selectively deployed on 
surface 301. For instance , surface 301 may include a plu- 50 the surface of the drive cage panel between the first 
rality of open guides 312 , or “ air guides , " and a plurality of column of the first plurality of guides and the second 
closed guides 313. The open guides 312 may be arranged in column of the second plurality of guides , the air baffle 
a first column , while the closed guides 313 may be arranged to divert a flow of air from the plurality of air inlet holes 
in a second column . Panel 300 may include a front face 310 to the drive region via the first plurality of guides when 
including a plurality of air inlet holes 311. Front face 310 55 the air baffle is deployed on the surface of the drive 
may be formed integral with the surface 301. For example , cage panel ; 
panel 300 may be comprised of sheet metal , such as galva- wherein the drive cage is tunable to provide various 
nized steel , aluminum , or the like . For instance , the panel airflow configurations through selective deployment 
300 may be bent to define the surface 301 and the front panel and removal of the selectively removable air baffle . 
310 , may be pressed to define the guides ( including open 60 2. The drive cage panel of claim 1 , wherein the selectively 
guides 312 and closed guides 313 ) , may be punched or removable air baffle is to block the flow of air from the 
stamped to define the air inlet holes 311 and the openings of plurality of air inlet holes to a rear of the drive cage panel 
the open guides 312 , and so forth . In the example of FIG . 3 , when deployed on the surface of the drive cage panel . 
air inlet holes 311 are illustrated as having a square shape of 3. The drive cage panel of claim 1 , wherein the drive cage 
uniform size and with uniform spacing . However , in other , 65 panel is to pass the flow of air to a rear of the drive cage 
further , and different examples , air inlet holes 311 may have panel when the selectively removable air baffle is not 
a different form , such as rectangular , circular , oval or trian- deployed on the surface of the drive cage panel . 
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4. The drive cage panel of claim 3 , wherein the rear of the second selectively removable air baffle to divert a 
drive cage panel is aligned to a backplane . second flow of air from the second plurality of air 

5. The drive cage panel of claim 1 , wherein the plurality inlet holes to the drive region via the third plurality 
of guides is formed along a plurality of ridges on the surface of guides when deployed on the surface of the 
of the drive cage panel , the plurality of ridges extending 5 second panel ; 
from a front of the drive cage panel to a rear of the drive cage wherein the drive cage is tunable to provide various 
panel . airflow configurations through selective deployment 

6. The drive cage panel of claim 1 , wherein the first and and removal of the first and second selectively remov 
second columns of the first plurality of guides and the able air baffles . 
second plurality of guides , respectively , extend parallel to 10 10. The drive cage of claim 9 , wherein the first plurality 
the front face of the drive cage panel , wherein the selectively of guides comprises a first plurality of ridges on the surface 
removable air baffle is to divert the flow of air from the of the first panel , the first plurality of ridges extending from 
plurality of air inlet holes to a first portion of the drive region a front of the first panel toward a rear of the first panel , 
when deployed on the surface of the drive cage panel wherein the third plurality of guides comprises a second 
adjacent to a first column of the plurality of columns , and 15 plurality of ridges on the surface of the second panel , the 
wherein the selectively removable air baffle is to divert the second plurality of ridges extending from a front of the 
flow of air from the plurality of air inlet holes to a second second panel toward a rear of the second panel . 
portion of the drive region when deployed on the surface of 11. The drive cage of claim 10 , wherein the first panel and 
the drive cage panel between the first and second columns . the second panel are to support a plurality of drive carriers 

7. The drive cage panel of claim 1 , 20 on the first plurality of ridges and the second plurality of 
wherein the first plurality of air guides comprise ridges ridges . 

protruding from the surface into the drive region and 12. The drive cage of claim 9 , wherein the first panel is to 
defining slots that are to receive modules , the air guides pass the first flow of air to a rear of the first panel when the 
to guide the modules into installed positions as the first selectively removable air baffle is not deployed on the 
modules are slid into the slots , 25 surface of the first panel , and wherein the second panel is to 

the ridges include openings through which the first flow of pass the second flow of air to a rear of the second panel when 
air passes as the first flow of air flows from the first the second selectively removable air baffle is not deployed 
plurality of air inlet holes to the drive region . on the surface of the second panel . 

8. The drive cage panel of claim 7 , 13. The drive cage of claim 9 , 
wherein the first plurality of air guides are such that , when 30 wherein the first plurality of guides comprise ridges 

modules are installed in the slots , the first flow of air protruding from the surface of the first panel into the 
flows through the openings in the ridges into a region drive region and the second plurality of guides com 
between adjacent modules . prise ridges protruding from the surface of the second 

9. A drive cage , comprising : panel into the drive region , the first and second plu 
a first panel , the first panel comprising : ralities of guides defining slots that are to receive 

a first plurality of air inlet holes in a front face of the modules and guiding the modules into installed posi 
first panel ; tions as the modules are slid into the slots , 

a first plurality of guides on a surface of the first panel , the ridges of the first plurality of guides include openings 
the first plurality of guides aligned with a drive through which the first flow of air passes as the first 
region of the drive cage , the first plurality of guides 40 flow of air flows from the first plurality of air inlet holes 
arranged in a first column and open to the passage of to the drive region ; and 
air therethrough ; the ridges of the second plurality of guides include 

a second plurality of guides on the surface of the first openings through which the second flow of air passes 
panel , the first plurality of guides arranged in a as the second flow of air flows from the second plurality 
second column parallel to the first column and closed 45 of air inlet holes to the drive region . 
to the passage of air therethrough ; and 14. A chassis comprising : 

a first selectively removable air baffle selectively a backplane ; and 
deployed on the surface of the first panel , the first at least one drive cage , the at least one drive cage for 
selectively removable air baffle to divert a first flow supporting a plurality of drive carriers , the at least one 
of air from the first plurality of air inlet holes to the 50 drive cage comprising at least one panel , the at least 
drive region via the first plurality of guides when one panel comprising : 
deployed on the surface of the first panel ; and a plurality of air inlet holes in a front face of the at least 

a second panel parallel to the first panel , the second one panel ; 
panel comprising : a plurality of guides on a surface of the at least one 

a second plurality of air inlet holes in a front face of the 55 panel , the plurality of guides aligned with a drive 
second panel ; region of the at least one drive cage , the plurality of 

a third plurality of guides on a surface of the second guides arranged in a column and open to the passage 
panel , the third plurality of guides aligned with the of air therethrough ; and 
drive region of the drive cage , the third plurality of a selectively removable air baffle , selectively deployed 
guides arranged in a third column and open to the 60 on the surface of the at least one panel , the selec 
passage of air therethrough ; tively removable air baffle to divert a flow of air from 

a fourth plurality of guides on the surface of the second the plurality of air inlet holes to the drive region via 
panel , the fourth plurality of guides arranged in a the plurality of guides when deployed on the surface 
fourth column parallel to the third column and closed of the at least one panel and to pass the flow of air 
to the passage of air therethrough ; and to the backplane when the selectively removable air 

a second selectively removable air baffle , selectively baffle is not deployed on the surface of the at least 
deployed on the surface of the second panel the one panel ; 

35 
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wherein the drive cage is tunable to provide various 

airflow configurations through selective deployment 
and removal of the selectively removable air baffle . 

15. The chassis of claim 14 , further comprising : 
at least one input / output module coupled to the backplane , 5 

wherein the selectively removable air baffle is deployed 
on the surface of the at least one panel when the chassis 
includes the at least one input / output module . 

16. The chassis of claim 14 , further comprising : 
at least one controller module coupled to the backplane , 10 

wherein the selectively removable air baffle is not 
deployed on the surface of the at least one panel when 
the chassis includes the at least one controller module . 

17. The drive cage of claim 14 , 
wherein the plurality of guides comprise ridges protruding 15 

from the surface of the at least one panel into the drive 
region and defining slots that are to receive modules , 
the guides to guide the modules into installed positions 
as the modules are slid into the slots , 

the ridges include openings through which the flow of air 20 
passes as the flow of air flows from the first plurality of 
air inlet holes to the drive region . 


